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FIGURES
Figure S1
Visual appearance of the liquid products after the catalytic hydrotreatment reaction. 
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(300), (002) crystal planes of Ni 2 P. 1, 2, 3 The MoP phase in the monometallic MoP/AC is present at 32.16, 43.00 and 57.30, in line with literature data. 3 In the case of the bimetallic 20NiMoP/AC catalyst, the Ni 2 P phase was not observed, which is either due to the presence of highly intense MoP peaks and/or that the nanoparticles are highly dispersed on the AC. 2, 3 The XRD spectra for the mono-and bimetallic W containing catalysts (15WP/AC and 20NiWP/AC) show the presence of a WP phase. The peak of the Ni 2 P case for the bimetallic catalyst 20NiWP/AC was shown to be overlapping with the WP phase. All XRD data are in line with literature data for catalysts prepared with the same synthesis protocol. 4, 5 Figure S3 shows the TEM image of as prepared 20NiMoP/AC catalyst. A wide range of particles sizes (up to 100 nm size) can be seen. These values are larger than reported for a NiMoP catalyst supported on silica. 3 For the latter, the average particle size was a strong function of the intermediate calcination temperature and values between 11 and 23 nm were reported for a calcination temperature of 700°C, and larger, unspecified ones for 800°C. A possible explanation is the difference in interaction between the nanoparticles and the AC support. A stronger interaction between nanoparticles and silica is expected, reducing the tendency for agglomeration and leading to smaller particles. In addition, in our case the metal loading for the catalyst is higher, which may also lead to larger average nanoparticle sizes. Table 2 in the main text.
The adsorption isotherms of both AC and 20NiMoP/AC exhibited combination of type-I (Langmuir) and type-IV (hysteresis loop) isotherms ( Figure S3 ). This implies that both samples contain micro pores and meso/macro pores. 6 The BET surface areas of the AC and 20NiMoP/AC were calculated to be 752 and 381 m 2 /g, respectively. In addition, from the pore size distribution curves, it is clear that there is no significant change in average pore diameter upon loading of metal phosphides. In general, BET surface area decreases on introducing metals and this decrease is significant at high metal loadings. From our results, we can clearly suggest that the metal phosphides are also introduced in the pores, leading to substantial pore (micro/meso) blockage. 
GC×GC-FID calibration for quantification of monomers
The first step in the quantification procedure involved determination of the RRF value for a number of representative model components belonging to the various compound groups (alkylphenolics, aliphatic hydrocarbons, aromatics,). The following equation was used to calculate the RRF for an individual model component:
.
Where, C IS is the concentration of the internal standard, A IS the area of the internal standard (di-nbutylether, DBE), C C the concentration of the component C, A C is the area of the component, and RRF is the relative response factor for compound C.
The RRF value for an individual model component was determined by plotting the ratio C c /C IS versus the ratio A c /A IS. In such a plot, (see below), the slope is the RRF value for the individual model component. 
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For the quantification based on compound groups, the total compound group area was calibrated over a concentration range of 10 to 100 mg/kg by using 5 calibration mixtures. From these calibrations, an average RRF is calculated for each compound group, see Table S5 below. 
